SPECIFICATION 

TITLE OF INVENTION 

0001. Applicant name and citizenship: Geoffrey Sher, M.D., U.S.A. 
Residence: 9304 Tournement Canyon Road 

Las Vegas, Nevada 89144 

0002. This patent application is for the unique use of sHLA-G obtained ia 
soluble form from JEG-3 cell line, by purification by PCR, HPLC, or any other 
techniques, as well as in other forms, as an implantation promoting agent when added 
to embryo culture and/or to the media in which embryos are transferred to the uterus 
following in vitro fertilization 

CROSS-REFERENCE TO RELATED APPLICATIONS 
Not Applicable 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR 
DEVELOPMENT 
Not Applicable 

REFERENCE TO SEQUENCE LISTING, A TABLE, OR A COMPUTER 
PROGRAM LISTING COMPACT DISK APENDIX 
Not Applicable 

BACKGROUND OF THE INVENTION (Published abstract with references follows 
paragraph 0004) 

0003. HLA-G was cloned in 1987. This protein is quite different from classical 
HLA class I antigens (A, B, and C) in that it is almost monomorphic and the site of 
expression is extremely limited. Soluble human leukocyte antigen (sHLA) class I 
molecules have been recognized since 1970, but onVy recently have they have become 
the subject of intense research because of their presumed importance in the immune 
response and in the modulation of the maternal -fetal immune relationship during 
pregnancy. sHLA-G was first described as a major histocompatability complex 
(MHC) class I b gene exhibiting a very restricted tissue distribution limited to 
extravillous cytotrophoblast cells in the placenta, as well as in maternal spiral arteries, 
endothelial cells of fetal vessels in the chorionic villi, amnion cells, thymus, and on 
interferon-y-stimulated blood monocytes. So far, all of the data demonstrate that the 



l 



in vivo sHLA-G protein expression is restricted to the maternal-fetal interface and 
thymus. Moreover, the sHLA-G molecule is strongly expressed during the first 
trimester of gestation and then decreases through the remainder of pregnancy, 
suggesting its role in implantation and its protective function during pregnancy. 

0004. sHLA-G molecules have been shown to display six alternative splicing 
products, four of which encode different truncated extracellular domains, as two 
products, soluble sHLA-Gl and -G2 which lacks exons 5 and 6, but contain intron 4. 
The resulting isoforms are likely to be expressed in soluble form, since they lack the 
transmembrane and intracellular domains. One of these transcripts encodes the full- 
length sHLA-Gl soluble form and yields a 37-kDa soluble protein that lead to a 
purified form of sHLA-G and monoclonal antibodies, respectively. 
ABSTRACT Submitted to ESHRE Congress - June 2004. 
PreMmrniimairy stundly (2003) sMLA-G lira emmtoiryo culture mmedna: A semsitive 
imidicator of "embryo competency" amid jTVF outcome, 

G. Slier 1,2 , L. KeskiMep* 1 
1 Sher Institutes for Reproductive Medicine (SJRM), Los Vegas, NV, department of 
Obstetrics and Gynecology, University of Nevada School of Medicine, Reno NV. 

Soluble HLA-G (sHLA-G) has been isolated from the culture media surrounding 
embryos and blastocysts. The absence of sHLA-G from human embryo culture 
media is associated with reduced embryo development and pregnancy rates. We 
sought to determine whether expression of sHLA-G in media surrounding 
individually cultured embryos could be used as a "marker", that could predict 
subsequent TVF outcome. 

The media surrounding 391 individual lCSI-derived embryos in 106 women (2%- 
43 years, mean=36.9±5.8) were evaluated for sHLA-G expression. Ninety four 
women (28-44 years., mean=35.7±5) received embryos derived from their own 
oocytes. Seventy were less than 40 years while 24 were 39-44 years. Twelve women 
(38-54 years, mean 43.8±4.0) received fresh embryos derived from donated oocytes 
(donors aged 22-34 years, mean=24.7i3.7). Each embryo was cultured in 50 nl of P- 
1 medium for 46 hours. Samples of the media were immediately frozen, stored, and 
later thawed for an ELISA test to measure sHLA-G expression. Three hundred and 
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two of 397 embryos derived from both patients own eggs and donated eggs were 
transferred (mean=2.9) to 102 women within 72 hours of egg retrieval (four cases 
were cancelled prior to ET). 

sHLA-G concentration OD<0.157 ±0.056 in the media was defined as "negative" 
expression, whife a mean vafue of OD>0.253 ±0.056 was defined as "positive". 

Resuks: Thirty eight of the 102 patients (37%) achieved one ot mote ultrasound 
confirmed cJinicaJ pregnancies. Group ] (n=49) had at least one embryo transferred 
(mean=3.1) that tested "positive" for sHLA-G. The clinical pregnancy and 
implantation rate per ET were 78% (38/49) and 36% (54/152), respectively. The 
multiple pregnancy rate was 10% (4/38) when only one sHLA-G "positive" embryo 
was transferred and, 32% (12/38) when more were transferred. In Group 2 (n=53) 
none of the embryos transferred (mean=3.2) tested "positive" for sHLA-G. Six had 
clinical pregnancies 1 1% (6/53). The implantation rate per ET was 7% (10/145). 
APPLICATIONS: 
o IVF in natural ovulatory cycles. 

o IVF perfonnecf following Controlled Ovarian Hyperstimulation with 
Gonadotropins, Clonuphene Citrate or with any other drugs that stimulate ovarian 
follicle development, 

o During Frozen Embryo Transfer (FET) recipient cycles. 

o During Ovum Donation, Embryo Adoption, Gestational Surrogacy Embryo 

Recipient Cycles. 
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BRIEF SUMMARY OF THE INVENTION 

0005. sHLA-G has recently been isolated from the culture media surrounding 
pooled developing embryos and blastocysts. It has 6een observed that the absence of 
sHLA-G in the supernatant suirounding groups of embryos in culture is associated 
with significantly reduced JVF implantation and pregnancy rates. We propose that 
addition of sHLA-G to the medium in which embryos are cultured and/or delivered 
into the uterine environment through embryo transfer, will enhance implantation and 
pregnancy potential of those embryos. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
Not Applicable 
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DETAILED DESCRIPTION OF THE INVENTION 

0006. Following in vitro fertilization of oocyte(s) by intracytoplasmic sperm 
injection (TCSI), the embryo transfer media containing 0.200 - 0.250 OD sHLA-G 
will be used for a brief embryo culture (10 min), after which the embryos and media 
will be loaded into the transfer catheter and subsequently transferred to the uterus. 
Initially, sHLA-G will be used in a concentration of 0.200 - 0.250 OD, however, 
serial dilution experiments will be conducted in order to identify the optimal 
concentration for clinical application. 

CLAIM OR CLAIMS 

0007. I claim that adding sHLA-G to the embryo transfer media may improve 
endometrial receptivity by signaling immune cells, including Natural Killer cells, T & 
B lymphocytes, macrophages, and moncytes in the endometrium to facilitate immune 
acceptance of the embryonic semi-allograft and thus, potentially augment embryo 
implantation and hence, pregnancy potentiaf subsequent to in vitro fertrffzatfon. 
ABSTRACT OF THE DISCLOSURE 

0008. Survival of the fetal allograft is in large part dependent upon the 
establishment of a "harmonious interaction" between the trophoblast and decidual 
lymphocytes. It has been suggested that upon arrival at the site of implantation, a 
novel gene of non-classical human leukocyte antigen (HLA) class I antigen, HLA-G, 
produced predominantly by the extravillous cytotrophoblast (which represents the 
only fetal cells that are in direct contact with maternal decidual cells) immediately 
signals decidual lymphocytes. In response, these lymphocytes release growth factors 
(cytokines), initiating a "cross-tafk" with the embryo, referred to as the cytokine 
network. It is this "dialogue" that is believed to establish and promote implantation. 

0009. The detection of sHLA-G in embryo culture media of grouped and single ' 
embryos that are most likely to implant suggests that sHLA-G may have a role in 
optimizing implantation potential in IVF procedures. 

0010. sHLA-G has recently been isolated from the culture media surrounding 
pooled developing embryos and blastocysts. It has been observed that the absence of 
sHLA-G in the supernatant surrounding groups of embryos in culture is associated 
with significantly reduced IVF implantation and pregnancy rates. I propose that 
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addition of sHLA-G to the medium in which embryos are cultured and/or delivered 
into the uterine environment through embryo transfer, will enhance implantation and 
pregnancy potential of those embryos. 
DRAWINGS 

Not Applicable 
SEQUENCE LISTING 

Not Applicable 
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